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δ(−t) = δ(t)

δ(at) =
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δ(t) = −δ(t)

dn

dtn
δ(t − x) = (−1)nδ(t − x)

dn
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d
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θ(t − x) = δ(t − x)

θ(t) =

{

0, kun t < 0

1, kun t ≥ 0

y′′(x) + κ2y(x) = 0

=⇒ y(x) = A sin(κx) + B cos(κx)

y′′(x) − κ2y(x) = 0

=⇒ y(x) = Aeκx + Be−κx

F(f)(α) = 1√
2π

∞
∫

−∞

f(x)e−iαx dx

F−1(g)(x) = 1√
2π

∞
∫
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g(α)eiαx dα
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∞
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f1(x)f2(x) dx

L(f)(α) =
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∫

0

f(x)e−αx dx

(f ∗ g)(x) =

x
∫

0

f(t)g(x − t) dt

L(y′)(α) = −y(0) + αL(y)(α)

Katso myös toinen puoli!
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Taulukko 1. Hyödyllisiä Laplaen muunnoksia.

f(x) L(f)(α) Pätevyysalue
1 1/α Re(α) > 0e−ax 1

α+a
Re(α + a) > 0

sin(ax) a

α2+a2 Re(α) > |Im(a)|

cos(ax) α

α2+a2 Re(α) > |Im(a)|

xk Γ(k+1)
αk+1 Re(α) > 0, k > −1

xke−ax Γ(k+1)
(α+a)k+1 Re(α + a) > 0, k > −1
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b−a

1
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ae−ax−be−bx

a−b

α

(α+a)(α+b) Re(α + a) > 0, Re(α + b) > 0

sinh(ax) a
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x
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Re(α) > 0, a, b > 0
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x
ln

(
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Re(α + a) > 0, Re(α + b) > 0

1 − erf
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a

2
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α
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α Re(α) > 0, a > 0

J0(ax) 1√
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Re(α) > |Im(a)|
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